Phosphodiesterase inhibition and positive inotropic effects.
Many newly developed positive inotropic agents are phosphodiesterase inhibitors. In the heart at least four phosphodiesterases (PDE I-IV) have been isolated. Depending on the species investigated, the positive inotropic effects of the PDE inhibitors appear to be correlated to the inhibition of a soluble or particulate PDE III or to a particulate PDE bound to the sarcoplasmic reticulum. In human ventricular tissue isolated from hearts with end-stage heart failure due to idiopathic dilated cardiomyopathy the positive inotropic effect of phosphodiesterase inhibitors is greatly reduced compared to healthy controls. This cannot be explained by an impaired sensitivity of the PDEs because the PDEs were similarly inhibited by PDE inhibitors in both healthy and diseased hearts. However, because the reduced positive inotropic effect is accompanied by a reduced increase in cellular cAMP concentration, an impaired formation of cAMP by the adenylate cyclase is probably involved. The impaired adenylate cyclase activity can result from an increased inhibitory GTP-binding protein (Gi-protein) recently observed in failing hearts.